During the 2000s, a combination of high oil prices and new oil exploitation has generated high levels of revenue for many states of the developing world. In many cases, this has led to commensurate but extraordinarily high increases in military expenditure as well (see Table 1 for some examples). Other countries, such as Brazil, have seen less marked but still significant increases in military expenditure, but the link with oil is still apparent. Indeed, in Brazil's case, one justification that has been advanced for its purchase of submarines from France has been the need to protect newly-discovered offshore oil fields.
3 Also in South America, Chile's relatively high level of military expenditure has been supported by the guaranteed 10 percent share of copper export revenue that constitutionally goes toward arms purchases, a revenue stream that has increased sharply in recent years with the increase in copper prices.
The next section discusses some of these trends and looks at the reasons why natural resource revenue might have an effect on military expenditure over and above the general level of a country's economic resources as measured by GDP, the economic variable most often used in analyzing the determinants of military expenditure. Then follows a case study of Algeria, a country that has seen considerable variation both in military expenditure as well as in oil revenue. This is done in two sections, the first of which presents background information on Algeria's military, political, and economic development; and the second presents preliminary econometric results. The final s ection summarizes and concludes.
Natural resources, conflict, governance, and military expenditure 4 In recent years, the actual and potential role of natural resources in conflict and development has been extensively analyzed from the perspective of the so-called resource curse-the cycle of bad governance, political grievance, and armed conflict that can occur in states highly dependent on natural resource revenue. 5 Natural resources can fuel conflict through numerous channels. Importantly, they can act as a ready source of actual funds for rebel movements. Even the potential for resource looting can motivate rebellion in the first place. 6 Rather than seeking peace, profits to be made from resource exploitation can prolong conflict and can change what may have begun as a genuine national or social movement ("grievance" based) into a quasi-criminal organization whose primary objective is profit ("greed" based). Governments, too, can come to see maintaining the ir hold on re s ourc e exploitation as their primary raison d'être and use resourcebased revenue to fund ongoing war. The military itself may become involved in mineral exploitation, as in the DR Congo, and generate a pattern of associated human rights abuses that stimulate and exacerbate Natural resources can also carry negative consequences for governance. When handled in an opaque manner, bypassing normal budgetary procedures, people assigned to process natural resource revenue are susceptible to corruption. For example, bribes may be paid in return for exploitation concessions, a potential source of enormous personal enrichment for decisionmakers. Such concerns lie behind the Extractive Industries Transparency Initiative, which seeks to encourage companies to disclose what they pay to governments for resource concessions and for governments to openly account for resource revenue received. The voluntary nature of this initiative, however, perhaps limits its impact.
The potential implications of these and other issues for military expenditure are not hard to see but have rarely been the subject of detailed analysis. 8 First, and quite aside from the governance and conflict issues, natural resources provide a direct source of revenue that does not require taxing of the general population. For developing countries especially, most of whom may have limited tax bases and tax collection abilities, such revenue plays a disproportionately large role in overall government revenue. This may affect public spending in general, and in particular may make it easier for governments to engage in what might otherwise be unpopular major arms purchases-were they to be funded through taxation.
Second, the potential of natural resources to fuel conflict is itself likely to be a spur to military expenditure, both through the general cost of waging conflict and because resources are often a specific target of rebel groups, for example the widespread attacks on oil infrastructure in the Niger Delta that have led to major reductions in Nigeria's oil output. 9 Even where conflict does not actually occur, the desire to protect, for instance, oilfields from actual or potential internal or external threats may provide a motive for military expenditure. 10 Third, low levels of transparency and correspondingly high levels of corruption potential may facilitate higher military expenditure, especially when such revenue can be a source of off-budget military expenditure.
11 In Chile, for instance, this goes through the copper law in a much more transparent manner than is usually the case, but still allows the military a guaranteed funding stream regardless of security needs. In particular, natural resource revenue is used to directly, and often nontransparently, fund major arms purchases. Such revenue provides a direct source of foreign currency, even as arms procurement contracts offer lucrative potential for bribes. Transparency International, a nongovernmental monitoring and advocacy group, considers the arms market to be one of the most corrupt legal industries in the world. 12 While off-budget purchases may not always find their way into published military expenditure figures, the acquired weapons will generate additional operations and maintenance costs.
A more subtle effect of resource revenue on military expenditure may be through its impact on the nature of the state. A state that is highly dependent on resource revenue may lead to a regime whose hold on power, and thus on the flow of resource revenue, depends more on keeping control of the revenue-generating infrastructure than on promoting the general economic development of the populace. 13 Thus, the military may acquire greater significance as the guarantor of regime survival. In contrast, governments dependent on general taxation have more need to maintain the consent of the governed.
These multiple potential channels of influence result in a strong a priori case for the proposition that natural resource revenue, and in particular high dependence on such revenue, may promote higher military expenditure. The examples of the Middle East and of the states presented in Table 1 -of rapid military expenditure growth in recent years in certain oil-producing countries-provide at least anecdotal support for this hypothesis. But as yet, there has been little by way of systematic empirical testing. Most studies of the determinants of military expenditure limit themselves to GDP as a measure of resource availability. In this article, we begin to rectify this shortcoming in the literature.
Algeria: Background
At current prices, Algeria is thought to sport Africa's highest military expenditure, USD5.2 billion in 2008, as compared to USD3.5 billion for second-placed South Africa. This increased dramatically from 1992 onward, reflecting the outbreak of Algeria's civil war, but then continued to rise even after the war waned in 2000 (see Figure 1 ). In fact, Algeria recently launched major efforts to modernize its military, entering into a USD7.5 billion arms deal with Russia in 2006, as well as smaller deals with China, the United States, and various European suppliers.
14 These efforts may be motivated by at least three factors. First, albeit diminished since the 1990s, Algeria is responding to the continued threat posed by Islamic insurgents. But the types of equipment procured are not best-suited for counterinsurgency operations. 15 Second, Algeria seeks to boost its international influence and regional leadership ahead of its neighbors, Morocco in particular. Third, Algeria's efforts may be interpreted as a government attempt to appease the military. Even as the country takes cautious steps toward democracy, engages in modest economic privatization, and sees a diminishing role of the armed forces, the military remains a significant player behind the scenes. 16 Described as "the real power in Algeria," the military descended directly from the revolutionary army. Deriving its legitimacy from the central role it played in liberating the country from France in an ugly, decade-long struggle, it perceives itself as "the true guarantor of the principles and aspirations of the Algerian revolution and statehood," with a continuing, major part to be played in politics. The military is closely linked with Algeria's ruling party, the National Liberation Front (FNL). 17 One observer explains that "the [FLN] movement was in a sense
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Perlo-Freeman and Brauner, Algeria p. 17 © www.epsjournal.org.uk -Vol. 7, No. 1 (2012) reintegrated or absorbed into the army in the form of populist ideology ... the army thereby came to embody the historical heritage of the FLN." 18 The military holds key positions in government. In particular, it has had a disproportionately large say in determining Algeria's leadership, with several of the country's presidents drawn directly from its own ranks. In 1992, the military stepped in when the Islamic Salvation Front's success in Algeria's first multiparty national elections threatened the position of the FLN. The military pressured then-President Bendjedid into resigning, cancelled the elections, and appointed a five-member High Council of State to act as a collective presidency. Violence ensued and a state of emergency was declared under which the military was granted certain direct powers, for example, when dealing with insurgency and terrorism.
19 Since the civil war ended, the military has withdrawn from center stage, but it continues to exert its influence. For example, although Algeria's presidents are no longer recruited directly from the ranks of the military, a support base within the military High Command continues to be an informal requirement for the position. The current president, Abdelaziz Bouteflika, owes his position to the support of the military.
Algeria's military expenditure is funded in part by revenue from oil and gas exports. The country is the fourth largest crude oil producer in Africa, and the sixth largest natural gas producer in the world. Accounting for roughly 30 percent of GDP, 60 percent of budget revenue, and 95 percent of export earnings, hydrocarbon exports form the backbone of the Algerian economy and have been central to the government's strategy for the development of the country. 20 The industry was completely nationalized in 1971 and has since been organized by a state-owned company, Sonatrach, which is particularly close to government. Top positions in the company are frequently filled by former energy ministers, and vice versa, and it is noteworthy that while many sectors of the once nationalized economy are gradually being privatized, the energy sector remains under firm government control. 21 Tellingly, part of the 2006 arms deal with Russia included production-sharing agreements for Russian energy companies in Algerian oil and gas interests in return for price concessions for the arms procured. 22 Analysts reason that the government's continued control over the hydrocarbon sector is motivated by the links between oil and gas rents and the ability to fund military expenditure.
In the following section, we explore the statistical link, if any, between Algeria's natural resource revenue and military expenditure. We analyze time series of data spanning 34 years, from 1975 to 2008.
Algeria: Military expenditure and oil revenue

Method and data
We explore the relationship between Algerian military expenditure and oil export revenue ( Figure 1 ) using a general to specific approach. We begin by estimating a general equation and then remove variables based on their joint significance and on the Akaike Information and Schwartz Bayesian criteria (AIC and SBC). Our most general equation is:
(log_milex) t = ß 0 + (ß 1 )(log_milex t-1 ) + (ß 2 )(log_milex t-2 ) + (ß 3 )(log_oil t ) + (ß 4 )(log_oil t-1 ) + (ß 5 )(log_oil t-2 ) + (ß 6 )(log_gdp t ) + (ß 7 )(log_gdp t-1 ) + (ß 8 )(log_gdp t-2 ) + (ß 9 )(log_morocco t ) + (ß 10 )(log_morocco t-1 ) + (ß 11 )(log_morocco t-2 ) + (ß 12 and the subscripts < t, t-1, and t-2 refer to time and time lagged by one or two years, respectively.
We include GDP as a measure of the government's capacity to fund military 
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Perlo-Freeman and Brauner, Algeria p. 18 © www.epsjournal.org.uk -Vol. 7, No. 1 (2012) expenditure through general taxation and expect GDP to have a positive effect on military expenditure. A better measure to use may be total tax revenue but this is potentially endogenous as raising tax revenue may be influenced by how much the government wants to spend. We also consider Moroccan military expenditure. Considerable tension exists between the two because Algeria rejects Morocco's administration of Western Sahara and supports the Polisario Front's aspiration for independence there. Tension continue, even after a cease-fire was agreed in 1991. In turn, Morocco is wary of Algeria's dominant military capabilities, and analysts suggest that Algeria's recent arms procurement spree could intensify this rivalry. 23 Finally, we include a dummy variable for the period during which Algeria has been in conflict, taking a value of 1 for the period from 1992 onward (since when there have been over 100 battle-related deaths each year, according to the Uppsala Conflict Database), and zero before that. 24 Our annual data cover the period 1975 to 2008 which, while shorter than ideal, is at least clearly greater than 30 observations, often taken as a minimum requirement to carry out statistical work. Our data is compiled from various sources. With the exception of Moroccan military expenditure which is in constant (2005) U.S. dollars, all data is transformed into millions of constant (2005) dinars where relevant. Data on military expenditure both for Algeria and Morocco are taken from SIPRI's military expenditure database <www.sipri.org>. Data on Algerian net oil export revenue is provided by the United States Energy Information Administration <www.eia.doe.gov>. Regrettably, we could not find reliable data on gas export revenue. But these appear much smaller than oil revenue, so the omission is not likely to much affect our results. According to OPEC, in 2010, for example, Algeria's oil export revenue was USD53.2 billion out of a total oil and gas export revenue of USD55.7 billion, making gas less than 5 percent of the total. 25 Data on Algerian GDP is taken from the World Bank's World Development Indicators <www.worldbank.org>. Table 2 summarizes the results for our general to specific regressions. The fourth regression (Model 4) returns the highest adjusted R-squared, measuring the closeness of the fit between estimated and actual data, adjusted for the number of variables included in the model. It also gives the best values of two other model diagnostic statistics used, the AIC and SBC. We also report the adjusted R-squared of the same models but using the first difference of log_milex as the dependent variable in the regression equation (d.log_milex in Table 2 ). This gives a more accurate idea of the goodness of fit of our model. According to this statistic our model is able to explain about 70 percent of the variation in the change of the logarithm in military expenditure. Statistically, the logarithm of net oil export revenue is highly significant in explaining Algerian military expenditure: A 10 ***, **, * Significance at the 1%, 5%, and 10% levels, respectively.
Estimation results
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Perlo-Freeman and Brauner, Algeria p. 19 © www.epsjournal.org.uk -Vol. 7, No. 1 (2012) 1. Perlo-Freeman, et al. (2011) . percent increase in oil export revenue is associated with a 1.04 percent increase in military expenditure in the short-term (Model 4) and with a 2.8 percent increase in the long-term. 26 In contrast, GDP is statistically insignificant in explaining Algerian military expenditure. This provides support for the proposition that there is something different about natural resource revenue that allows it to affect military expenditure directly. As discussed, unlike taxes levied on the population, natural resource revenue does not force the government to be accountable to its citizens. The conflict dummy results in a statistically highly significant positive coefficient on Algerian military expenditure. Based on the size of the coefficient, the armed conflict that began in 1991 is estimated to have led to a 58 percent short-term and 292 percent long-term increase in military expenditure. 27 Finally, Moroccan military expenditure is statistically insignificant in explaining Algerian military expenditure. This is perhaps unsurprising, as Algeria has a far higher level of military expenditure than does Morocco. Morocco may feel threatened by Algeria's military capabilities, but the opposite is less likely to be the case. Moreover, observers believe that the threat of a reignited conflict between Morocco and Algerian-backed Polisario forces is remote.
28
Our results do not suffer from serial correlation or heteroskedasticity.
29 A further potential problem is endogeneity between military expenditure and GDP (that the two may influence each other, making it impossible to tell the direction of causation and distorting the results), but GDP being statistically insignificant in explaining military expenditure suggests that this is not a problem here. We noted earlier that there was a sharp upward trend in military expenditure in 1992. This reflected the outbreak of the civil war, but continued even after the war waned in early 2000. It is possible that the relation between the dependent variable and the regressors changed after 1992. We therefore tested for a structural break, that is, whether the coefficients of the independent variables changed as from 1992. This test found no evidence of a structural break. 30 Overall, the results provide initial evidence that oil revenue has influenced Algerian military expenditure. The results should be treated tentatively, in particular as they varied somewhat according to specification. For example, the inclusion of a time-trend dummy after 1992 renders all other variables, including lagged military expenditure, apart from the conflict dummy, statistically insignificant (although this would provide more of a description of Algerian military expenditure than an explanation). Despite this caveat, the qualitative story remains quite telling: Algerian military expenditure increased rapidly as a result of the civil war; then, despite its waning, continued to rise at essentially the same rate, just at the time when oil revenue was taking off. This revenue made possible new spending to be directed, not anymore to fighting the armed conflict, but toward a major equipment modernization program that is propelling Algeria to a position of being a dominant regional power. It is hard to see how such a program would have been financed without the oil revenue.
Summary and conclusion
Military expenditure worldwide has risen dramatically over the 2000s. Some of the most dramatic rises in military expenditure in recent years have been seen in countries with high levels of natural resource revenue, boosted both by increasing prices and by new development of oil and gas production in a number of countries outside the traditional major producing region of the Middle East. There are many reasons to suppose that natural resource revenue may have a particular role in fueling military expenditure, over and above the general level of GDP. They provide a direct source of government revenue not requiring taxation, and in particular a source of foreign currency for arms purchases. They can be a factor in provoking or prolonging conflict and can also create a demand for military power to protect extraction infrastructure. They can lead to nontransparent and corrupt practices, which may favor off-budget military expenditure and large arms deals with lucrative bribe potential.
Algeria provides one case where this resource revenue-military expenditure hypothesis may be tested empirically. While the principal determinants of Algeria's military expenditure are political-the conflict with Islamist groups since 1992 (leading to very rapid military expenditure growth) and the powerful role of the military in Algerian politics-another potentially significant factor lies with the country's oil and natural gas revenue, which also has grown rapidly in recent years.
We estimated the determinants of military expenditure, using lagged military expenditure, GDP, oil revenue, Moroccan military expenditure, and a conflict dummy as independent variables. The results show that, apart from conflict, oil revenue was the only statistically significant variable, exerting a strongly positive effect on military expenditure. The fact that it was oil revenue, rather than GDP, which was significant, suggests that this direct source of government revenue provides a much easier and politically attractive means of funding the military than does general taxation. While tentative, the results provide support for the main hypothesis, which we consider to be worthy of more systematic exploration through other case studies and through panel and cross-section studies.
